Abstract: A new wavelet-based embedded image coding technique is proposed. For any desired L ∞ -distortion bound, the bit stream can be truncated at a corresponding bit-rate, so that the target upper bound on the absolute values of the pixels of the reconstruction error image is guaranteed.
Introduction: Some applications in remote sensing and medical imaging require compression schemes that guarantee constraints on the local reconstruction (pixel) error -the MAXimum Absolute Difference, MAXAD, between the pixel values in the original and the reconstructed image -rather than on the average error. For these cases, we propose a new wavelet-based L ∞ -scalable image coding technique that guarantees the required MAXAD, while retaining the coding performances of state-of-the-art wavelet-based 2 L -oriented coders [1, 2] . Several methods have been proposed in literature for L ∞ -distortion constrained compression [3] [4] [5] , all targeting a set of fixed reconstruction error thresholds. While it is possible to transmit different images so as to meet the specific MAXAD requirement for each user, such an approach is highly redundant and time-consuming. Our scheme supports local storage of a single embedded bit stream going up to near-lossless reconstruction, which can be truncated at certain bit-rates corresponding to user-defined guaranteed MAXAD values.
Distortion-Rate Optimization:
The lifting-based wavelet transform [6] can be modified so that the subband contributions to the reconstructed signal are separated, yielding linear dependencies of the spatial domain samples 2 ,2 n a m b
x + + with respect to wavelet subband coefficients. For one level of decomposition, we obtain: 
and , a b ′ ′ are derived from the one-level decomposition
The proof of this proposition, and the analytical expressions of eq. (2) for the most popular wavelet transforms, are given in [7] .
We express the total bit rate in terms of the relative sizes 
, and, moreover, according to the central limit theorem [9] , can be modeled as having Gaussian distributions. In view of these, the constants ( ) l α can be derived according to the following equation: 
In a similar manner, one can establish the upper bound n M for all the subbands combined, i.e.
for an entire bitplane.
Based on the standard deviations corresponding to the bit-plane n of each additional subband ( , ) s l to be received.
The decision process stops once the decision is made concerning which additional subband bitplanes n must be received.
Experimental Results:
Compression results are given in Table 1 
